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Clarifications on H-FDD Operation for AMS and WirelessMAN-OFDMA H-FDD MS (15.3.3.2.1 and 15.3.3.8)
Dongguk Lim, HanGyu Cho, Jin Sam Kwak 
LG Electronics Co., Ltd.
1. Introduction 

In the P802.16m/D2, H-/F-FDD frame structures are generally defined as follows:

· H-FDD AMSs is allowed in each AAI subframe using the fraction of HARQ connections of the FDD AMSs such that enough transition gaps is maintained.
· Coexistence of the WirelessMAN-OFDMA H-FDD/FDD MSs and AAIF H-FDD/FDD MSs in the same frame is supported.

However, H-FDD operation securing transition gaps to receive Preamble and SFH is not clear. Also, FDD frame configuration to support WirelessMAN-OFDMA H-FDD/FDD MSs has not been addressed yet in the P802.16m/D2.  

This contribution provides remedies on the issues above.

2. Operation of H-FDD AMSs

The ABS can support the H-FDD MSs in the FDD frame structure by properly scheduling H-FDD MSs to secure necessary transition gaps. 

The operation of H-FDD AMSs should satisfy the follows: 

· Since the H-FDD AMSs are allowed only one of transmission and reception in a subframe, each subframe is only used as transmission or reception or transition gap. 

· Transition gaps shall be allocated for H-FDD AMSs to secure enough time for switching of transmission to reception (or reception to transmission). If necessary, transition gap is given in the unit of subframe, not symbol to transparently operate in the F-FDD frame structure. 

· The H-FDD AMSs shall receive SFH and Preamble which are transmitted in the first subframe of DL frame. Thus, the H-FDD AMSs is not allowed to use the first subframe of UL frame for receiving SFH and Preamble and the second subframe of UL for transition gap
· The last subframe of UL frame may not be allocated to H-FDD AMSs for transition gap. If the idle time at the end of each frame as shown in “Table 762 OFDMA Parameters” is enough to support the H-FDD AMS transition gap, the last subframe of UL frame can be fully used to H-FDD AMS.  
· H-FDD AMSs shall follow the HARQ timing for FDD AMSs which is specified in 15.2.14.2.2.1. That is, if some UL subframes are not allowed to H-FDD AMSs, then, the DL subframes connected to the UL subframes in HARQ timing are also not allowed to H-FDD AMSs.

Figure 1 shows an example of FDD frame structure and the DL/UL allocable subframes for H-FDD AMSs for 5/10/20MHz with processing time of 3 subframes. As mentioned previously, the first, second, and the last UL subframes and the corresponding DL subframes cannot be allocated to H-FDD AMSs (marked as gray color). In other words, the ABS schedules H-FDD AMSs among the remaining subframes with the same HARQ operations defined for F-FDD AMSs.
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Figure 1. Example of FDD frame structure and the DL/UL allocable subframes for H-FDD AMSs in case of 5/10/20MHz with processing time of 3 subframes 
3. FDD frame configuration for supporting WirelessMAN-OFDMA H-FDD/FDD MSs

In the P802.16m/D2, both TDD and FDD frame structures for supporting the WirelessMAN-OFDMA are already defined. While the details of TDD frame configuration for legacy support are specified, FDD frame configuration for legacy H-FDD MS support is not fully defined yet. 

Before defining the details of FDD frame configuration for legacy support, the following consideration points should be considered: 

· The AAIF F-/H-FDD AMSs and WirelessMAN-OFDMA H-FDD MSs can be multiplexed in time-division manner in both DL and UL frames. 

· The legacy DL region and legacy UL region are not overlapped by the fixed switching time (e.g., TTG1=154.22us in WiMAX R1.5 H-FDD/FDD [1]). 

· For legacy support, two parameters, i.e., ‘No. of OFDMA symbols’ in DL-MAP1 and ‘No. of OFDMA symbols’ in UL MAP1 shall be well adjusted such that legacy UL region and 16m UL region shall not be overlapped. 
· DL scheduling for legacy H-FDD MSs should be restricted to legacy DL zone. That is, even for the case when No. of OFDMA symbols in DL-MAP1 includes more subframes than the number of subframes in legacy DL zone, DL scheduling for legacy H-FDD MSs should be restricted to legacy DL zone not to overlapped with 16m DL zone.

· The 16m FDD/H-FDD AMSs satisfy the HARQ timing specified in 15.2.14.2.2.1.

· As some TDD frame configurations for load balancing between 16m and legacy MSs are already defined by supporting various mixed ratio in DL or UL, several mixed DL or UL ratios between 16m FDD/H-FDD AMSs and legacy FDD/H-FDD MSs should be supported to reflect flexible operation scenarios.
Figure 2 shows an example of the FDD frame structure for legacy support and HARQ operation when the ratio between legacy and 16m is 3:5. 
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Figure 2. Example of FDD frame structure for supporting the WirelessMAN-OFDMA FDD/H-FDD operation in case of 5/10/20MHz when the ratio between legacy and 16m is 3:5.

Based on the consideration points listed in the above, we can define the FDD frame configuration for supporting WirelessMAN-OFDMA like in Table 1.
Table 1 FDD frame configuration for supporting WirelessMAN-OFDMA (5/10/20 MHz channel bandwidth with a CP length of 1/8 Tb)
	No.
	BW
	CP
	Frame configuration index
	Duplex
	D:U
	WirelessMAN OFDMA Support
	Subframe Type
	TTG /RTG

(s)

	
	
	
	
	
	
	DL Mix
	UL MUX
	UL Mix
	#0
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	

	20
	5/10/20
	1/8
	12
	FDD
	N/A
	4:4 (4)
	TDM
	4:4
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	N/A

	21
	5/10/20
	1/8
	13
	FDD
	N/A
	3:5 (3)
	TDM
	3:5
	DL Type1
	DL Type1
	DL Type1
	D/U Type1
	UL Type1
	UL Type1
	UL Type1
	D/U Type1
	N/A

	22
	5/10/20
	1/8
	14
	FDD
	N/A
	2:6 (2)
	TDM
	2:6
	DL Type1
	DL Type1
	D/U Type1
	D/U Type1
	UL Type1
	UL Type1
	D/U Type1
	D/U Type1
	N/A

	23
	5/10/20
	1/8
	15
	FDD
	N/A
	1:7 (1)
	TDM
	1:7
	DL Type1
	D/U Type1
	D/U Type1
	D/U Type1
	UL Type1
	D/U Type1
	D/U Type1
	D/U Type1
	N/A


4. Reference

[1] WiMAX Forum™ Mobile System Profile Specification: Release 1.5 FDD Amendment, November 2008
5. Text proposal in P802.16m/D2
-------------------------------  Text Start  --------------------------------------------------- 

[Remedy 1: Modify the text as follows, in lines 6 to 9, in page 267]
FDD AMS is able to receive data burst in any DL AAI subframe while accessing UL AAI subframe at the same time. For H-FDD AMS, either transmission or reception, but not both, is allowed in each AAI subframe. In addition, the allocation of subframe for the transmission and reception shall provide transition gaps at the H-FDD AMS idle subframes in order for H-FDD AMS to receive SFH or A-Preamble and to secure the transition gaps between transmission and reception. Then, the ABS shall schedule the AAI subframes for H-FDD AMS, excluding the first, second, and the last AAI UL subframes with the associated DL subframes connected in HARQ-timing as specified in 15.2.14.2.2.1. 

[Remedy 2: Modify the FDD frame configuration table 765 in page 285 as follows.]
Table 765 – Frame Configuration and Indexing (5/10/20MHz channel bandwidth).

	No.
	BW
	CP
	Frame configuration index
	Duplex
	D:U
	WirelessMAN-

OFDMA Support
	Subframe Type
	TTG /RTG

(s)

	
	
	
	
	
	
	DL Mix
	UL MUX
	UL Mix
	#0
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	

	1
	5/10/20
	1/16
	0
	TDD
	6:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type2
	82.853 
/ 60

	2
	5/10/20
	1/16
	1
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type2
	82.853 
/ 60

	3
	5/10/20
	1/16
	2
	TDD
	4:4
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type2
	82.853 
/ 60

	4
	5/10/20
	1/16
	3
	TDD
	3:5
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type2
	82.853 
/ 60

	5
	5/10/20
	1/16
	4
	FDD
	N/C
	N/A
	N/A
	N/A
	D/U Type1
	D/U Type2
	D/U Type1
	D/U Type1
	D/U Type2
	D/U Type1
	D/U Type1
	D/U Type2
	N/A

	6
	5/10/20
	1/8
	0
	TDD
	6:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	UL Type1
	UL Type1
	105.714 
/ 60

	7
	5/10/20
	1/8
	1
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	105.714 
/ 60

	8
	5/10/20
	1/8
	2
	TDD
	4:4
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	105.714 
/ 60

	9
	5/10/20
	1/8
	3
	TDD
	3:5
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	105.714 
/ 60

	10
	5/10/20
	1/8
	4
	FDD
	N/C
	N/A
	N/A
	N/A
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type1
	N/A

	11
	5/10/20
	1/8
	5
	TDD
	5:3
	3:2 (3)
	FDM
	21:14
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	Not used
	Not used
	Not used
	105.714 
/ 60

	12
	5/10/20
	1/8
	6
	TDD
	5:3
	3:2 (3)
	TDM
	2:1
	DL Type1
	DL Type1
	Not used
	Not used
	UL Type1
	Not used
	Not used
	Not used
	105.714 
/ 60

	13
	5/10/20
	1/8
	7
	TDD
	5:3
	2:3 (2)
	FDM
	14:21
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	Not used
	Not used
	105.714 
/ 60

	14
	5/10/20
	1/8
	8
	TDD
	5:3
	2:3 (2)
	TDM
	1:2
	DL Type1
	DL Type1
	DL Type1
	Not used
	UL Type1
	UL Type1
	Not used
	Not used
	105.714 
/ 60

	15
	5/10/20
	1/8
	9
	TDD
	5:3
	1:4 (1)
	FDM
	8:27
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	Not used
	105.714 
/ 60

	16
	5/10/20
	1/8
	10
	TDD
	5:3
	1:4 (1)
	TDM
	1:2
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	Not used
	UL Type1
	UL Type1
	Not used
	105.714 
/ 60

	17
	5/10/20
	1/8
	11
	TDD
	6:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	UL Type1
	UL Type1
	208.571

/ 60

	18
	5/10/20
	1/8
	12
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	208.571

/ 60

	19
	5/10/20
	1/8
	13
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	311.428 / 60

	20
	5/10/20
	1/8
	12
	FDD
	N/A
	4:4 (4)
	TDM
	4:4
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	N/A

	21
	5/10/20
	1/8
	13
	FDD
	N/A
	3:5 (3)
	TDM
	3:5
	DL Type1
	DL Type1
	DL Type1
	D/U Type1
	UL Type1
	UL Type1
	UL Type1
	D/U Type1
	N/A

	22
	5/10/20
	1/8
	14
	FDD
	N/A
	2:6 (2)
	TDM
	2:6
	DL Type1
	DL Type1
	D/U Type1
	D/U Type1
	UL Type1
	UL Type1
	D/U Type1
	D/U Type1
	N/A

	23
	5/10/20
	1/8
	15
	FDD
	N/A
	1:7 (1)
	TDM
	1:7
	DL Type1
	D/U Type1
	D/U Type1
	D/U Type1
	UL Type1
	D/U Type1
	D/U Type1
	D/U Type1
	N/A

	2024
	5/10/20
	1/4
	0
	TDD
	5:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	
	139.988 
/ 60

	2125
	5/10/20
	1/4
	1
	TDD
	4:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	
	139.988 
/ 60

	2226
	5/10/20
	1/4
	2
	TDD
	3:4
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	
	139.988 
/ 60

	2327
	5/10/20
	1/4
	3
	FDD
	N/A
	N/A
	N/A
	N/A
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type2
	D/U Type1
	D/U Type1
	D/U Type1
	
	N/A


-------------------------------  Text End  ---------------------------------------------------
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